
I 
I 
I 
I . 

r ' 

. . 
'. 

- ; 

W~Sc I'LBo · 
W41 (;2'2 

~ ·R~ 
.. t:;j~ ~ . 
+b ~~ ¥5-~ 



· . 

ORDNANCE 

Colonel George Washington Rains worked wonders with 
the Confederacy's nascent Nitre Bureau. 

On April 27. 1862. 
the largest · gun­

powder mill within the ; . 
entire Confederacy was 
opened in Aug~sta, 
Georgia. It \vas placed, 
along with all simi- ""#~ __ . 
lar manufacturing con­
cerns, under the direc­
tion of the newl" cre­
at~gNitr.e Burea,0 ....... ~nd . . 

By Louis S. Schafer 

were ama;:ed to find 
earth thelt comained 
hil'h concentrates of 
\'aluahle nitrate of 
lime. and Rains imme­
diately ordered work­
men t~) begin exca\'a­
tion procedures. 

~"p;?1/;?:;1· Incorporating a rarh-
'1-~~ er crude chemical proc .. 

.' Colonel George Wash­
ington Rains was se­
lected to oversee its or­
eration. Within weeks, 
the mill was producing 
n~arly 1 0,900 pound~ 
ot high-quality gun­
powder in each IS-hour 
shifr. By the end of the 
war, the Augusta plant 
was responsible for hav­
ing shipped more than 
1.5 million pounds of 
powder to the capital 
city of Richmond alone. 

ess-the saturation of 
freshh: mined :eardl 
with 'Iye made from 
wood ~sh-Rains was 
able to transform the 
ra\\' commodity into 
nitre. An abandoned 
Nashville mill was soon 
producing an excellem 
grade of gunpowder, 
with a nearby stamp­
ing mill fumishing its 
refined ingredients. By 
July 10, 1861. after just 
four mtmths of opera­
tion, the Nasln'iIIe 

An exrerior tiew, by Pete Gaur, of the gunpowder processing complex 
construcred by Confederare Colonel George Washingron Rains and his Nitre 
Bureau near Augusta. Ga.--a masterpiece of indust1ial ingenuiry. 

plant was manufactur­
ing nearly 3.000 pounds per day. 

Rains had attended 
West Point, majoring in scientific studies 
and graduating in 1842 at the tOP of his 
class. He went on to sen'e as a professor 
of chemistry, geology and mineralogy at his 
alma mater. Despite Rains' limited knowl­
edge of gunpowder composition, the Con­
federate chief of ordnance, josiah Gorgas, 
gave him complete control of locating, 
mining and refining all necessary ingre­
dients for the powder's production. 

- Prior to the outbreak of war. gunpowder 
had not been wareholl!'ed within em\' of the 
Snuthem States. and anI" a small f;action 
of the Confederacy's need'had been met by 
confiscating the powder from the Norfolk 
Navy Yard and other such installations. 

Initial attempts to supplement what lir­
tle gunpowder the South had on hand be­
gan in the earl\' \\'inter of 1861. A Iab­
oraton' and two'mills were constructed in 
New Orleans. with the intent tn manu­
fact,!re fu:es, primers and gunpO\\·der. By 
the Mrst week of Decemher. the mills were 
producing just over 2. tons per day; yet 
they had outstandin" orders for an addi­
tional 200 tons. The~, on December 28. 
an explosion \vithin the complex brought 
the entire operation to a standstill. Orders 
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for gunpowder, at 83 cents per pound, 
continued to pour in. By January 13, 
1862, the New Orleans stockpile had 
dwindled to 116,000 pounds, pushing 
prices to record highs of$1.14 per pound. 

Meanwhile, Confederate laborers worked 
low-grade nitre (or niter) deposits within 
the lengthy limesrone cavems of Ken­
tucky. However, the vast majority of these 
underground passageways were captured 
by invading Union forces in early 1862. By 
the time Rains found it necessary to ex­
pand Nitre Bureau operations to ~ew lo­
cations, total output of nitre mining in the 
South was only ethout 500 pounds per day. 

Thegunrowder of the day, as Rains 
came to reali:e. was typically composed of 
75 percent potassium nitrate and smaller 
amounts of charcoal and sulphur. It seemed 
doubtful rhat he would be af-,Ie to secure 
enough of rhese scarce ingredients, how­
ever, to fill the growing number of orders. 
In fact. he \\'as c011\'inced that rhe he~r he 
mighr hope for would he an insufficient 
supply of secnnd-rare gunpnwder. 

Undaunted. Rains dispatched teams to 

explore the limestone caverns llr Arkan­
sas. Abbama, Tennessee and Georgia. 111ey 

While miners continued to search for 
nitre deposits, Rains returned to Rich­
mond, where he estahlished a smuggling 
operation for gunrowder from Europe. 
Profits for those involved were immense. 
with captains of blockade-running vesse Is 
eaming up to $5.000 per crossing; chief 
officers, $1.250; chief engineers, $2.500; 
pilors. $3.500; second and third mares, 
$750; and rhe cre\\' and firemen netting a 
respecrable 5250 each. The total numher 
of vessel, arri\'ing safely in POrt during 
the four-year contlict is estimated til have 
been 1,6)0, with arprnximately 2.700,000 
pounds of gunro\\"der hidJen \\'ithin 
their hulb. 

Wh i Ie gunpn\l"der con (i nued ((l £1m\" 
acrns:' rhe Atlantic. Rains \\"01:' still 
hard ar \\·tHk organi:ing domestic pm­
Jucrion. Perhars the mosr intriguing 
segment t){ his rlan W,1:' (he dh'isil1l1 of 
[h~ Snuth imo districr" each of which 
\\'as assigneLl a crew rll Jig rhe eanh 
from heneath pri\"ies and brrines. There 
[hey immLl nitre, naturally rnlduced hy 
mingling rhe nitrogennw; tna(ter in 
human wasre with quicklime dero~i[s. 
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Desp ite such diverse tactics (Q produce per da\', with on ly two or three workmen 
an ample supp ly o( gunpowder, Rains on duty at anyone time. 
knew that much more needed to be ac- The distilling process continued with 
complished . Hence he decided [0 begin the smelting oi the sulphur, which I\'a~ 
construction o( a iull -sc8le processing then poured inw \\,(luden hoxes with 
planr. As a suitable site he chose a two- tapering, 5-foot-high sides and IO-inch­
mile stretch along a manmade canal near square bottoms. As the heated material 
Augusta, Ga . The complex itself would cooled, impurities setrled, leavi ng the 
be built from excess materials shipped in upper ponion relati\'e ly pure. Then the 
from all across the Confederacy. sulphur was transierred inw large vats, 

From the Tredegar Iron Works in Rich- where it was vaporized and condensed 
mond, Rains secured a dozen circular inside of water-cooled coils. Next, it was 
iron plates, along with 24 rollers weigh- recollected and pulverized to the density 
ing 5 rons each. An additional four rollers of powdered flour hy 5-foor-thick iron 
came from Chattanooga, Tenn ., and an rollers. Finally, the dusty substance was 
area JUSt south of Macon , Ga. A gear wheel sifted through large sheets of silk . 
16 feet in diameter was cast in Atlanta, Later, when the Coniederacy's silk supply 
and a 12-inch-thick, 300-foot-long iron was all but exhausted. Rains was forced to 
shaft was impoited from England. ;" devise another sifting method. By attach-

As construction began, an aging 130-hp ing hollow ax les to revolving barrels, he 
steam engine was located, decaying within was able to blow the tinest sulphur dust 
the confines of an abandoned co [(on X' into an adjoining room by means of pul­
mill, and it was quickly disassembled and sating blasts of hot air. 
transported by rail. Made of ii\'e huge Charcoal, another essential inJ!redient' 
bciifersaria a . 14-too fl ywheeJ;~the ent ire in gunpowder composlr'ion. wasalso-qli ite -­
machine had been designed and manu- scarce during the early stages of the war. 
factured in Pennsylvania prior to the \var. In the past, willow rrees--believed to be the 

Rains ordered a dozen evaporating beSt source available-had been used in its 
pans from an iron works plant along the manufacture. The supply had quickly be­
Cumberland River in Tennessee: copper come exhausted, and Rains was forced to 
boilers were converted from turpentine test othertypes of wood. He soon discovered 
and whiskey stills confiscated in the that cottonwood was a suitable substitute. 
backwoods of Kentucky; and giant retortS Cottonwood logs were first split into 2-
and iron cylinders came out of a nearby inch-square boards and packed into 6-foot­
Augusta manufacturing concern. Coal long iron cylinders. Retorts were then 
and iron ore were dispatched from North attached over the skins of the cylinder~ 
Carolina; raw copper was sent from Duck- and sealed with red Georgia clay. Next, 
town, Tenn.; and ~inc, which would be with the bottoms perforated to allow gases 
used in the warehouse roofs, arrived hom to escape, the wood was set on tire and 
distant Mobile. Finally, in late April 1862, allowed to bum for approximately twO 
Rains was prepared to begin operation. hours. The cylinders were then cooled in 

Rains understood that the purification the canal, after which the charred wood 
of sulphur demanded the complete re- was extracted and placed into barrels, where 
moval of all traces of acid, and that his it would be pulverized by the continual 
incoming supply was far from perfect. rolling motion of bronze balls. After under­
Most of it had been purchased from Loui- going its own sifting process, the charcoal 
siana sugar growers, who had imported was transported to the weighing room, 
the sulphur prior to the war in order to where it was measured and carefully 
refine their harvest. The powder, aiter mixed with the other essential ingredients. 
treatment, would have to hold up to the Rains combined 9 pounds of charcoal 
strict test of standing on glass without with 45 pounds of nitre and 6 pounds of 
leaVing residual stains. sulphur. These batches were then indi-

The method devised by Rains to rellne vidually saturated with water and steamed. 
and crystallize sulphur was a rather com- Rains was the tirst (0 reduce gunpowder 
plicated procedure. Ingeniously, he ar- to slush, allowing the nitre to partially 
ranged a series of evaporation pans within crystallize within the charcoal carhon. 
one building. Water hom the nearhy canal Such ingenuity reduced the tinal rolling 
\Vas diverted to f1o\\' beneath some of process irom four hours tc) less than one. 
these pans, so that they might be quickly Eventually, after each batch was dried 
cooled, while others were heated by a series into solid cakes, samr,Jes were taken and 
of furnaces. This setup ensured that the placed under microscopes for further 
entire area would remain free from con - scrutin y. After inspecting the unique 
taminating smoke and ash. When Rains mixture for several da ys, Rains decided 
disco\lered that his crew could not keep that the carhon panicles \\'ere still far 
up with the demand, he devised an auto- too pitted with minute holes. Yet, since 
mated system by which the pans could he nitre was the active ingredient in gun-
filled hy pouring hoi ling water into indi - powder, he opted to lise it to fill these 
vidual draining and crystallizing \'ars . tiny cavities-another entirely novel con-
This system allowed three complete cycles cept in the art of gunpowder production . 
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April 2-!~ 1994 
C:ollfederal(' Dill' Cdl'hnllion. 
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call (()(J I ):~U[l- J::l ]:3. 

May 14-15~ 1994 
Ball It' of Chal1lpioll Hill. Bani,· 

re-en<1WII!:'1ll reaTllrill!! ('atUIOlb, ('aralrr, 
illfall1l~' charge. expl()~irt'" Adllli·,;iClIl. ' 
Ofr 1-20, Exit ]<'1111'<11' Echrarci;.. For 
morl' illfol1l1atioll. rail (()O ]):rv:, I-H. 

May 28-29, 1994 
"Siege allel Fall of \,irk:,hurg." 
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bat.tie and fall of \ 'ick;.llIlrg. For 11)(11'(' 

infol111aliol1. call 1-80()-~~1-:'-1:);~{). 

July 2-3, 1994 
"Assault 011 \'icblml'!!." A lil;;I!! 

history deIl1011:itralt'" h(~'" lift' Ira; for 
the cirizel1;; of \'icbburg durillg tht' 
tiit'ge. rt'-rll<1('lOr~ alld firin!! or ('allll()lI, 
aloll1' the \Ii:,~i,,;ippi riwr, For IIltll't' 
infoI'lWlli()lI. ('(1111<1('1 J -gOU-:2:2 J ·:I:):~(). 

October 15-16, 1994 
Fall \ I lI;;trr. BI·uIII·oil'. Billl.\i. 

Ht'-('rt'1II i()11 of (:ollft·deralt' 1'111'<1111111111' 111. 

~kirnli:,ll!', \yiIiI rt'-('ll<lI'llIr", Fllr IIlIlrl' 
iliforllialillii. ('nll (()()] ):lg!:- J:1I:l. 
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('(f//!."(j(j-/1 Iltl/br. 
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R'l i n~ pfl )ceeded ro construc [ :1 do:en 
111llre rolling mills within the Augus[,] 
cl)ll1plex, each of \\'hich .. srilnned nearly 
300 feet ,]Illng the hanks of the can.]!. 

During the first fell' months of 0reril­
tions, ho\\'e\'er, a catilstrorhic exrlosion 
nearh· spelled disaster {or the encire com­
rlex, The force of the dev<lstilting charge 
sent up a huge SOO-font geyser of smoke, 
grill'el and flill1les, destroying 3 rons of 
gunrlllvder ilnd killing seven men in the 
process, Later, it was determined that a 
careless worker had disoheyed strict reg­
uliltions concerning cigilrette smoking 
within a highly restricted area. 

Wooden csid'ewalls measuring 10 feet 
thick IVere consrnlcted hetween each struc­
ture, and all fronc emn'\vavs were ourtitted 
with 2-inch-thick gla;s shields. Workmen 
operated long levers by way of a friction gear 
built heneath each huilding's floors, so that 
the dangerous rollers could be controlled 
from a safe distance. As a further precau­
tion, 30-gallon sprinkler tanks were installed 

. above each roller; rigged so that ther would 
spill their contents in the event at a·fire. 

The gunpowder warehouses were next 
on Rains' agenda . The powder magazines 
themselves were stored beneath the ground 
and covered at the surface by thick brick 
traverses. Each mound was individually 
shielded from outside elements by a light­
weight zinc roof. Furthermore, the~' were 
designed in such a fashion as to ensure 
that' any individual explosion would not 
set off a chain reaction. All storehouses 
as well as the mines and mills were 
guarded around the clock by a contin­
gency of highly trained soldiers, ",hose 
numbers reached well into the hundreds. 

The intensive search for nitre paid off 
rather quickly for Rains and his crew, for 
a large depOSit was discovered in Texas. 
By the end of October 1862, it was pro­
ducing more than 2,000 pounds of raw 
material per day, with stockpiles reaching 
an astounding 2,000 rons. 

1£ has heen calculated that Rains' Augusta 
operation produced a total of more than 
2.7S million pounds of high-quality gun­
powder, enahling him to fill every demand 
sent his way. By the end of 1862, the cost 
of smuggled gunpowder had risen to 
nearly 5)3 per pound. With an output of 
more than I million pounds during that 
same vear, Rains managed to save rhe 
Confederacy in excess of $2 million, and 
the huge cO\~plex had cost the Suuth less 
than 20 rercent of that ilmount, 

Despite the fact thm the Confederacy 
steildily lust much of its gunrowder SlIr­
ph'to invading Union (orce~, and despite 
being cut off from the minin,l! operation in 
Texas, the Nitre Bureauw3s ahle ro main­
rain an average output of2,000 rounds of 
gunrllll'der per day (wer a 36-!TIon th 
perilld. Cerrainly, Colonel George Wash­
ington Rains deserves JUlich of rhe credit 
fur that amazing accomplishment. = 

. NEW RELEASES! . 

THE KILLER ANGELS 
A Classic Novel of the Battle of 
Gettvsburg by Michael Shaara. 400 
pages, maps . .......... ... ............... $22.50 

SOUL OF THE LION: A Bio­
graphy of General Joshua L. 
Chamberlain 
bv Willard Wallace. 357 pages, pho­
tographs, notes, bibliography, index, 
........................... ............................ $27.50 

THE BALTIMORE AND 
OHIO IN THE CIVIL WAR 
bv Festus P. Summers. New Intro­
duction by John Hankey, Curator of 
the B&O Museum, Baltimore, MD, 
360 pages, maps, photographs, note;, 
bibliograph)~ index ....................... .$32.50 

A DIARY OF BATTLE: The 
Personal Journals of Colonel 
Charles S. Wainwright, 1861-
1865, edited by Allan Nevins. 549 
pages; maps, index .. .. ~ ............. $35.00 

THE GREAT INVASION OF 
1863 Or General Lee in 
Pennsylvania by Jacob Hoke. 
613 pages, illustrations, maps, 
index ..................................... $32.50 

CIUSIS AT THE CROSSROADS: 
The First Day at Gettysburg 
bv Warren Hassler, Jr. 214 pages, new 
p'hotograph section, maps, note:, 
bibliography, index ... ........ , ..... $27.::>0 

THE ArrACK AND DEFENSE 
OF UITLE ROUND TOP, 
Gettysburg, July 2, 1863 
by Oliver Willcox Norton. 350 pages, 
new photograph section, maps, offi-
cial reports, index ..................... $27.50 

LEE by Clifford Dowdey. 781 
pages, photographs, maps, bibliog-
raphy, index ............................. $35.00 

SICKLES THE INCREDIBLE: 
A Biography of General 
Daniel Edgar Sickles 
bv W. A. Swanberg. 433 pages, new 
photograph section, map notes, bib-
liography, index ................. ...... $27.50 

THE AMERICAN SPIRIT: The 
Paintings of Mort Kiinstler 
bv Henry Steele Commager. 240 
pages, fuil color ....................... $34.50 

ANDREW ATKINSON 
HUMPHREYS: A Biography 
bv Henrv Humphreys, 335 pages, 
iliustrations ......... .. ................... $35.00 

All books are hardbound in dust jackets. 
All prices include postage. PA residents 
must add 6'7r state sales tax. Send check 

or money order with order to: 

STAN CLARK MILITARY BOOKS 
915 Fairview Ave. (ACW5) 

Gettysburg, PA 17325 
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